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RDIOASTROBOMICAL -- _ _  I?T;JE ST IGATIOIS . -. . AND - IONOSPHERE . . --I---_. 

O F  V E I Z U S  ---- - _-.- 

by A e 3. Danilov 

T:>e p r e s e n t  cork is e s p e c i a l l y  devoted t o  t h e  review of t h e  

Rev d a t a  r e l a t e d  t o  t3.e problem o f  o r i g i n  of Ven2&' e igens t r a l i l ung ,  

o r  own r s c i o e n i s s i o z  and i t r  connection v i t h  t h e  p l a n e t ' s  ionosphere.  

a u t h o r  n o i n t s  t a  a Fel"ies of i c d i c a t i o n s  t h a t  t h e  r e s u l t s  of r a d i o -  

ae 'roxosical  inresti::at.ions of 7ei;us are a p a r e n t l y  l i n k e d  w i t h .  t'ne 

ior!o-v'ere, er,d t k a t  i t  s?oulC. be t aken  i n t o  account when i n t e r p r e t -  

i n r  e-.yeri-.e.:tal ? P t a  r e - a rd l ezs  oi' t'qe model t h a t  e x p l e i n  t h e  t o t a l  

t3ec t , rum ai ;-riR:-tces.r t e w c r s t u r e s  of p l a n e t ' s  radioemission.  

I n  s n i t e  of t h e  f a c t  t k a t  t: e DreEent work is not e s p e c i a l l y  

!;?Fed uyor, t h e  w t e r i d P ,  which, accor-:icc-- t o  t h e  a u t h o r ,  y o i c t  t o  the 

gre,ce-r.ce 02 Yenus 0 2  a d e n s e  ionoEp?.ere, ;?e s t . i l l  'ne l ieves  t h a t  they 

e r e  evidence t k a t  ti;e sc:-ege of Tb;enus' io::ospkere i e  More co%ylex than 
RVS h e l i e v e d  so far ,  s n d  r e r u i r e s  f u r t h e r  a s c e r t z i n i n g .  

* 
a * 

As is  w e l l  known, s e v e r a l  i y q o t h e s e s  were brought  f o r t h  f o r  

t h e  e:rplare.tion 0 2  h i z h  t e c p e r a i u r e s  of  Venus' e i g e n s t r a h l u n g .  Both,  

t h e  hotbed and tLe a e l o s $ ? e r i c  hypotheses  an2 t h e i r  subsequent  modifi- 

c z t i o n s  assume h i - h  s u r f r c e  t e r p e r p t u r e s  , whereas t h e  ioi iosphere models 

r e f e r  t '-e h i g h  ter:pcratures of c e n t i m e t e r  rad ioemiss ion  t o  t h e  hiFh 
l ? g e r s  o f  tile atmoFphere. 

I 



2 .  

Ir: a vrecei in .7  vork bv t2;e eut’ior [11 i t  V P E  poin ted  o u t  

t h a t  t h e  porous moiel of t h e  ior,o.pi3;iere, Dro9oeed ’r*? -3nnilov ar.6 Yatsenko 

i:. C ? ,  51, cBn ey-pleir. p r a c t t c a l l F  

d ? t e  on Venus. - e ?  d a t a  zpmecred i? 1 i t e r s ” r e  i n  t’;e CourEe of t h e  p a s t  

-rear, o f f e r i n ;  i c t e r e s t  f o r  the pi’o31en of o r i g i n  of Venus’ e iyens t r ch -  

l u n g  and i t s  connectio:: wi th  p l ane t ’ s  ionosphere.  The p r e s e n t  work is 
p r e c i s e l y  devoted t c  t he  review of  these  data. 

t h e  a7raile-le r a d i o a s t r o n o n i c a l  
-- 

I-nalysis of data on p o l r r i z a t i o n  of  Venus’ own r a  ioemiss ion  

i n  10.6 CE, obteined by S e i e l s t a d t  e t  al c53, is presented  i n  t h e  work by 

Soboleva and P a r i y s k i y  c41. This acalysis has shown t h a t  t h e  i n d i c a t e d  

da ta  on Do la r i za t ion  can be explained,  provided we amume t h e  e x i s t e n c e  

around Venue of a ionosphere with a number of e l e c t r o n a  along t h e  Visual 

r a y  equa l  t o  1d6 cmo2. If t h e  e f f e c t i v e  t h i c k n e s s  of t h e  ionosphere 

is about  100 km, t h e  Soboleva and P a r i y s k i y ’ s  conclus ion  m e a n e ,  t h a t  
9 e l e c t r o n  concent ra t ion8  of t h e  o r d e r  of 10 cmo3 e x i a t  in Venus’ iono- 

sphe re ,  t h a t  is p r e c i s e l y  those r e q u i r e d  f o r  t h e  ionosphere model. It 
should ,  however, be noted ,  t h a t  t h e  r e l i e b i l i t y  of t h e  va lue  of polari- 
z a t i o n ,  meesured i n  c51, i& not t o o  g r e a t  ( -  0.06 %) 

Clark  and Spencer C63 i n v e - t i g a t e d  t h e  d i s t r i b u t i o n  of  radio- 
emission about t h e  disk of Venus 13 9.5cn  with t h e  a i d  of an i n t e r f e r o -  

meter  w i t h  v a r i a b l e  base and found, t k a t  t h i s  d i s t r i b u t i o n  cannot be uni- 
form o r  g ive  a darkening toward t h e  edge. T h i s ,  appa ren t ly ,  c o n s t i t u t e 8  

an argument a g a i n s t  t h e  &rsumption of  p l a n e t  s u r f a c e  6s be ing  the  sou rce  

of emission i n  9.5 cm, inasmuch as i n  t h e  case  of thermal  emiss ion  of  

the  s u r f a c e ,  darkening  toward the edge of Venus should be observed. A t  

t h e  saxe t i r e ,  i n  case  02 t he  v a l i d i t y  of t h e  porous model of  t h e  iono- 

sphe re ,  i t  woulo no t  be poss ib l e ,  g e n e r a l l y  speaking ,  t o  s ta te  a p r i o r i ,  

nha t  t h e  d i s t r i b u t i o n  of br igh tness  tempera tures  about  t h e  d i s k  would b e ,  

inasnuch a6 t h i E  woulci be d e t e r r i n e d  by t h e  d i s t r i b u t i o n  o f  “ ionized”  

c louds  i n  the  ionosphere ,  which i E  s t i l l  unknown. 

As a l r eady  i n d i c a t e d  i n  t h e  work by P r i e s t e r  e t  al c73, a 
r e v e r s e  c o r r e l a t i o n  WPS revealed between t h e  as t ronon5cel  u n i t  measured 

a t  70  cm and t ’ , e  s o l a r  erilizpion flux i n  10.7 cm, which is a good i n d i -  

c a t o r  of solar e c t i v i t - .  The c72+.1iors of [?I explFin  t h e  observed 
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, 

c o r r e l a t i o n  by t h e  r e f l e c t i o n  of radiowaves wi th  

s p h e r e  of Venus, which expands a t  i n c r e a s e  i n  s o l a r  a c t i v i t y  and c o n t r a c t s  

a t  l a t t e r ' s  dec rease ,  as t'rSis takes p lace  i n  t h e  E a r t h ' s  ionosphere .  

1 = 70cm i n  t h e  iono- 

An m a l o - o u e  conparieon f o r  t:-e v s l u e  of  c r o s s  s e c t i o n  d of t h e  

r e f l ec t ion  obtgined by Golds te in  d a r i n g  r a d a r  l o c z t i o n  i n  1 2 . 5 ~ 1 ~  a t  time 

of t'-e 1?:2 c a n j u s c t i o n  i r  p l o t t e d  i n  F i r .  1. 

AE Y F E  s t r e c c e d  i n  t ' :c work C81, t h e  rcensl-:- 

r, r? v i l u e  of 6 under-oes v a r i e t i o n s  from 
day t o  d e y r  e rceed i2 -  t h e  a?:tfcipated mea- 

F u r e r e r t  e r r o r s .  I n  o u r  o F i n i o n ,  t5is 

EDePks f o r  i t s e l f  i n  f n o r  0 1  t i e  pre-  

Fence i n  the 23th of dense i o r o s p h e r c  

e n i s z i o n ,  innLcxch as i t  i F  d i f f i c u l t  

t o  ELL'T.JI e 5 r,otcqz:le v a r i a t i o n  o i  s u r f a c e  reflection c h s r a c t e r i s t i c s .  

l . ' o reoTcr ,  c o q a r i s o n  of t h e  v - i u e  of 6 tFken  fro:^ t h e  Fig-  2 of C83, 
wit:: 7.: c value of t::e s o l c r  ri:c'ioei;:i.F..rion f l u x  i n  t h e  10.6 c?li wavelensth 

Fi:. 1 

T r y  in an t iphase .  The u n c e r t a i n t y  

f o r  tl.e f 5 r e t  d ~ y e  o f  Sovember, 

+ere t h e  curve Tor 5 is omit ted  

and f o r  t h e  days from 9 t o  15 Noven- 

T ,  r-here i t  is  t r a c e d  wi th  some 
uncer tp in t - r  , cenro t  , aFparen t lg ,  

c!iTi:,ve t ?e  gene ra l  conclus ion  on t h e  

mutual ly  i n v e r s e  v e r i a t i m  of t h e  

q u a n t i t i e s  P1"" and 6. 
0 

Tkiz r e n l t  is d i f f i c u l t  t o  

e x a l e i n  from t h e  v i e q o i n t  of  f r e e  

pc?ssage of radiomaves throuTh t h e  

ionosphere  and r e f l e c t i o n  from t h e  

s u r f a c e .  Gut from t h e  s t andpo in t  of porous ionosphere  moZeL i t  is exp la ined  

q u i t e  n a t u r a l l y .  According t o  t h i z  model ( s e e  Fig.  4 i n  c13 ), t he  r e f -  

f l e c t i o n  of t h e  r a d i a t i o n ,  having t r a v e r s e d  t h e  ionosphere r e y i o n s  free 
from dense c louds ,  takes p lace  from Venus' s u r f a c e .  A t  t he  same t ine ,  

t ' le c r o s s  s e c t i o n  of re f lec t ion  mupt be d i r e c t l y  p r o p o r t i o n a l  t o  +,'-e tr:?e 
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I- '1 = 908, 865 and ?Loo i l .  n3e,re v z l u e s  Ptro.n_cl:y exceed t-:e mean v? lue  

T k r  - 
of t e x 3 c r p t u r s -  fro.:: t?-:e mean veluee exceeded i.-, 3otk  caFes t h e  i n s t r u -  

ne:-.trl er:.-orF ai c.e~r: i rement .  ? ? i s  may be e-ciieLce of e r i s t e n c e  of real  

vTriptionls of Penus' o m  r&ioemiss ion  tempera ture ,  p a r t i c u l c r l v  i n  c e n t i -  

meter  and decimeter  r;c?ves. T h e  pi-eeence o€ suck v a r i z t i o n s  i s  r:bther d i f -  

f i c u l t  t o  e:-pl?in fro!:: t he  vier;?oiri t  o f  s u r f a c e  r a d i z t i o n ,  f o r  the fmt 
v::i-i-.tion of t e s p e r z t u r e  o r  ei.L$tin.; ca .ga> i l i t y  of t h e  l a t t e r  is l i t t l e  
-p;.o>able. 3.t t he  e a r x  ti::ie, FVC:". v c r i c t i o x -  a r e  q u i t e  unders tandable  if 

tl:e e--.is-ion i,? t!:e c e n t i n c t e r  an3  dccizietcr  bandr is l i r ikcd w i t h  t h e  

io-,oc:-here, vr!:icii, ZE i c  we l l  harm f r o c  t h e  in-Tes t ig? t ions  of t>e Zarth's 
io?.osl>here, is n,uite a G-,-no::ic fcr;::T+,ioE. 

:? r - 511;o:- LL o., ,,-.i..:. < i:i ttre aor': un- e r  c o m i d e r a t i o n  CS3.  T h e  fie i ' l e c t i m s  

LS iLre-e:Y p o l n t e c  out  i n  C11, EO ea.Ter.tip1 d i f f i c u l t i e s  a r i s e  
i n  t ? e  norous nodel iopo.ci>'>ere K i t ?  t ?e  e n leno t ion  of cocstar,cy of ref- 

l e c t i o r ,  croE;s s e c t i c r  o b t c i n e d  i z  1 2  - ?c? c::: --sveler, - t P . s .  Tke res:-Jts o f  

loca+,in-: zc:-.rxrerwr,ts i c  5 c-: ? r e  2 2 ~ 0  -.:it.e T e e 1 1  e:.plsined b ~ ,  thie 

nodel. -3 t o  t ' le  pocci::ilit .y 0: e:.Tlai:;ir.q t ' . e  e - . p e r i n e n t a l  Epectrum of 
T i ,  9 t::e grce-cyce 0' t.;ree f r e e  PTrcze te r s ,  36 e:?oan i n  t::e w..ork C163 by 

-?uz' :xi::, a3_1o-.-:s t o  co.c?r$in-7te p r a c t i c e l l y  every e;>ectrum of hrFc3t2eEs 

t e -  >?c rc tu res  r i t h  theo ry ,  though wi thout  a d l i t i o n a l  assumptions t'lere 

i s  no p o s s i b i l i t y  of deteri;ir,in-- the  n e r a n e t e r s  tl;emselves. As an exaiiple 

we p rczen t  i n  Zi;;. 2 t;:e curves 1 a n d  2, Ziv in r  aoaevrh t  d i f f e r e n t  tern- 

p c r a t u r e s  i n  the  rzicrovave r e  ,502 and i n  :!;e re.-: ion 1 > 10cn. Theee 

ciirvcs a r e  ? : lo t ted  on t h e  b ? s i s  of  porous r,:odel iozoszJicre i n  t h e  assump- 

ticn t h z t  h a l f  0: Venus' dlE.k is concealed by dense  ion ized  c louds  ( p o r o s i t y  

f n c t o r  = 0.51, a ~ c l  tiie rer.1eini.n : parclnetors i o r  t i le CLI~VCT:  1 and 2 are re:- 

p e c t i v e l y  Tn (1 - R )  = :.:@ and 350°R; T, 

B c?re t h e  t r u e  t e :  r c ' x r e  c.nc: t : !c  r e f ' l c c t i o n  f a -c to r  of Venus! s u r f c c e ,  

= 2.20 and 9@O0K,  where T, znZ 



T1.?ua, t h e  -points of Boiechot e t  al C l O ] ,  F i t u e t e d  somewket above 

i n  t h e  13 ar.d 21 cm rravelengthe, end o f  Gibsor, and Corhe t t  h 1 3  i n  1.3Fcm 
s r e  o5ta ined  i n  t k e  course of tl?e same pe r iod ,  p:i:er. t h e  au tho r s  of [lo3 
o??.cerved an i n c r e a s e  i n  T b r i n  t h e  1 3  and 21  cm wavelengths a t  time of 
s o l a r  ac t iv i t : r  i n c r e a s e ;  frox? a l l  t k e  p o i n t s  i n  t h e  8 n m r e c i o n  a t  high 

index  of a c t i v i t y * ,  a 
g i v i n g  t h e  h i ~ h e s t  temperature .  To the  c o n t r e p j ,  t h e  Drake points  i n  21 

and 40 cm (52;) and 4 O O 0 K ,  r e s p e c t i v e l y )  c133 were obta ined  8 t  a very low 

s o l a r  a c t i v i t y  

q c e s t i o n  i t  is obviously necewxrg  t o  col:!pnre the  va lues  of Tbrbg  days 

of ohre r -  s t i o n s  w i t h  t h e  value of  o r  ot::er i n d i c e s  of a c t i v i t y .  

p o i n t  in 8.6 mm was obta ined  i n  c121 (Tbr= 4 1 0 ° K )  , 

(S1O*7- 80 un.). For a d e t a i l e d  i c v e c t i g a t i o 2  of t h e  

The q u a n t i t i e s  T l3 and T 2 1  
b r  3r 

, oCtained b ; ~  Drake c133 , appFrent ly  

q x - 2  f o r  thei:xelvcs ar-Finst t>e  kot3ed model o r  o t h e r  EoCels assur"&ng 

t h e  nlc ' l let 's  r u r f ? c e  B F  5e ing  t he  Eource of e ~ i a ~ i o n .  I n  czse  of r a d i a -  

t i@-- 3g t'-:e t u r f a c e  t:-.e 3r i - I i tness  te -perp ture  muFt be cons t an t  for 
7 ? - 3 c&, PS t i - . i F  rizs assumd so frr  i r  t ? e  hotbed aoc'el .  It would be 

i -~r?o.-cible  t o  r>oc tu l r t e ,  IF :-;F "clnc by Drpke, t k a t  tl-.e lower ing  of tern- 
Ter - t ' ? re  at - r r , r t  v.c?y.-eler -tl?s WE c>?used b y -  ?.?,e decreafie i n  t;le e m i t t i n g  

c a n e . > i l i t y  of t : -e  a-nface,  sii ice tl:e r a d a r  d a t a  z ive  t::e r e f l e c t i o n  f a c t o r  

of  ?':e F-rf,oce i n  tke  12- 70 cn r e - ion  cons tan t  ve lues .  Be r ides ,  t h e r e  

c r e  i n  2 1  cm nepeurenents 5.y o t h e r  zu t?o r s ,g iv iqT  t e - p c r e t u r e s  of  t h e  

o r 5 e r  of 6 O O 0 X ,  n e c r  t he  t eq9e ra tu res  i n  3 a..d 10 cm a i d  t h e  F indley  

po in t  i n  40 c z  1141; t..ai*e:ore, i f  t h e  nccsurenents by Drake c131 a r e  

c o r r e c t  , one nay onl;: q)eak  of b r i  _LCness t e s p e r a t u r e  v a r i e t i o n s  i n  21 
an2 40 en. 

As is  v e l 1  Irnom , a z a l o t o u s  vnriE.tions of b r i g h t n e s s  tempera tures  

c e r e  o k e r v e d  i r _  e s e r i e c  of  o t h e r  experiments.  Thus,  i n  t h e  work c153 
by Ssloi.,onovich cnd  I l u z ' u i ~ ~ ,  i t  ir pointed o u t  t i r p t  ve ry  h i - - 5  b r i g h t n e s s  

te:ipcrFt res 0 -  venus, exceee in-  1500°K, 

i n  1@cm,  wkic? l e d  t o  a '-i ' : ~ r n  yralue of 5r i -h tne .c -  t eTpere tu re ,  

.- '"ere old-erved on c e r t a i n  days 
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r e f l e c t i o n  f a c t o r  of  ??-e E-nf-sce m t e r i z l  z;.nd t o  t : - e  f 3 c t o r  of ionosnhere  

7ozwsness ,  ti-5.t is  of t1.e r e l a t i v e  s:-are of norous ~nZ1 d e m e  re - ions  on 
L-. L '  e n l g n e t ' c  i'ia'c. As t h e  s o l r r  n c t . i v i t y  i a c r e s ~ e s ,  i.be s u r f a c e  of  o n t i -  

c 3 ~ 1 . t ~  d e x e  re .ioi-?F -:or a rc:: j-ai; ion w i t h  A =I;. CI". siust i n c r c e p e ,  t.-,us 

l e a d i r ,  t o  2 d e c r e r r e  0.:  r e f l e c t i o n  crocf: r e c t t o n  o t t e i n e d  i n  ti:.eae r a v e s  

6 ; : r ing  1ocGtion. 

JFmes and I n r l e s s  ? o i n t  t o  t h e  f a c t  th;t  t h e  i n c r e a e e  i n  

t - . e  r e i l e c t i o n  c r o f z  s e c t i o n  i n  7 .  :f: c: vc'l-es ( -15%) by compa.rison wi th  

t5at f o r  waves of the decicleter ban< ( wl@r!l> can be exp l$ ined .by  a dense  

io:;oc?kere ,dlti;ou:;h t .hc exp laca t ion  o f  crosz  Eectior! i n c r e a s e  i n  7.85 c m  
is cz';ii-;ated i z  t!lF'c v!Or!i ZB ::ore -:ro7;*2kle on rccount  of t h e  presence of  

2 s::.rf2cc l y - e r  tr?n>:?itrext f o r  m t e r  v :.'!e6 and oi:aque for tlie c e n t i n e t e r  

c'cT7:e.s . 
- 
?-I? C,ct3:>! r--ljt:c c 3 -  l"62, Soi scho t  e t  al c101 neasxred t h e  tern- 

.- c e r r  .xro P.: : C Z U F '  own r n d i o e 3 s r f o n  (e i , : e - r t rch lun .<)  i n  t h e  13 and 21 cm 
r a . - e l en - t ' r s .  r L t  tile sc?Ee ti::-e FT!  increaFe  of t h e  e n i e s i o n  t e n p e r g t u r e  

i 7 . 7 :  re i-.te:-cfi i ::ot.i r :avele?, - t~-s ,  v::.ic'~. t::e eu t :  o m  of [lo1 1inKwitI-i 

t:.? i :-crc?Pe of so l r - r  P c t i v i t - .  C : i r i n . -  tl:e m r i o d  from 13 t o  1 7  Fovember. 

Lhi .e  *:-,a;: : ;x:-z-:1;r  be e - -  i - d i c r t i o c  0:' t:.e 1in:c Yctveen t h e  r a d i F t i o n  i n  

t 3 e  i n d i c s t e d  rpe-:eler.-.tk rFn-e n i t ?  t ? e  inno:: .; e r e ,  f o r  i n  cage of hotbed 

r:or.;el no F L ; C ~  deper.c?ence s ~ - o ~ J ~ ~  be o .rer:.-ed: in<ee* '  t k e  in t e : i a i ty  of 

s o 1 p r  r c a i F t i o n  i n  %he v iFi : . l e  r e s i n ?  of tl:e e?ectrurn does n o t  undergo 

n o t i c e a b l e  v r r i a t i o r , .  

m .  

I!i?.ar:uck as  t :-e -;ieFtioc oi dependecce of t h e  b r i g h t n e s s  tempera- 

t u r e s ,  o.:tained i r .  v2rioi.;.s ss*:eler: ths,  on solar r a d i o e n i s z i o n  flux o f f e r s  

g r e a t  i n t e r e s t ,  we kove a t t e n y t e d  t o  f i n d  t h e  deDendence of t h e  m e a n  

va lues  of T brou-nt o u l  i n  F i ? .  2 ,  on P Eowever, n o s t  of t h e s e  

l - ~ a n t i t i e s  viere obta ined  as a r c z u l t  02 a.vera::ing of t e x p e r a t u r e s  aeasured  

i:. the  course  of  s e v e r - 1  r;;onths aFen the r a - - i a t i o n  f l u x  v a r i e d ,  axd t h a t  

?.- w'7y tLe e f  i c c t ,  searched  fo r ,  should  be sriloothed. !+,rides, r e l a t i v e l y  

few measurenents were conducted d a r i n g  himh z o l a r  a c t i v i t y ,  f o r  n o s t  o f  

t h e  e - - > e r i n e n t s  r e f e r  t o  l a t e s t  y e a r s ,  c . l e z  t;:e s o l a r  c?c t iv i ty  was low. 

Thus r e  may yo in t  only t o  c e r t a i n  a u a l i t a t i v e  conclueions.  

b r  ' 0 
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an6 T, i~ t:ie t e c p e r a t u r e  of t h e  dense re;-ior,e of t k e  io rosphe re .  AB 

iaey be seen  from Fi?. 2 , t h e  t h e o r e t i c a l  curves  give a s a t i s f a c t o r y  agree- 

ment w i t h  nearly all t ? e  ev?erirnental d a t a ,  except  f o r  t h e  p o i n t e  of 
D r a k e  i n  t h e  21 ard Ln c -  T*f-.--eler:yth, which were d i scussed  above. 

I n  conclusion i t  is necessary  t o  note  t h a t  t h i s  work w a s  based 

upon t h e  n a t e r i a l ,  wllich, i:i the oTinion of t h e  a u t h o r ,  p 0 i r . b  t o  t h e  pre- 

sence  a t  Venus of  a dense ionosphere.  A t  t he  sane  t ime ,  however, t h e r e  

remain sone d a t a ,  which cannot ,  so f a r ,  be i n t e r p r e t e d  from t h e  ionosphere 

v i e v o i n t  o r  a r e  even i r ,  c o n t r a d i c t i o n  w i t h  t:?e iozos2here  hypothes ie .  

*.,'e zay r eTer  t o  these  d a t a ,  f o r  exanple ,  t k e  Carpenter  conclusion C171 
r e l a t i v e  t o  t h e  f a c t  t k - x t  absorn t ion  of waves at 12.5 cm i n  Venue' atno- 

sn!iere i z  stall, t:?c r c m l t  of radar l o c e t i o n  o i  Venus i n  3.75 cm, g i v i n g  

a lor!  (C.9:;) w l u e  of t?-e r e f l c c t i o z  c r o s s  s e c t i o n  ir! t h a t  m v e ,  t h e  

rec::ltF of tl;c l a t c E t  e:T-ierine2ts by A. 9. ;Cuz'min, e t c .  It iE p O B 8 i t ? l e ,  I 

hovever,  t h e t  tl-ere rer-*;lt.s, .provided t::e:r a r e  r e l i a b l e ,  are only  evidence 

t h - t  t::e sckene of Venus' ior?os?here i s  more coaplex than  tha t  coneidered 

E O  f a r .  Ir- a r r  cofie, t i - e  recxiremenf of d e t a i l e d  c l a r i f i c s t i o n  of t h e  possi- 
h i1 . i t i ee  o! t ' : e  ioi-?oFn:iere i,:-not:iesis is still more obvious,  than at t i n e  

of v:rit,inF: t:-e :?i-ecedir.- vork k,;7' % ' . e  a1.it':or c11. 

I n s t i t u t c  of i ipnlied rJeoni--:;sics 

USnR Xcaaezy or" .'cie:ccs 
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